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Foreword

The papers collected here are revised versions of those presented at
a seminar arranged by the British Association for Applied Linguistics at the
University of Birmingham from 27 to 29 March 1971. The thanks of the
44 participants are due particularly to Miss Vera Adamson of the University
for the planning of the programme and the successful organisation of the
meeting.

The general subject of the meeting was Science and technology through
the medium of a second language. It is a topic which can be looked at in
two different ways. Whereas the science teacher may be concerned with the
constraints imposed on his subject by the use of a foreign language which
is imperfectly known, the language teacher is interested in the problem of
teaching a language expressly for its use in learning science. The seminar
was principally concerned with the latter aspect.

Teaching foreign languages for science and technology is a major
activity among what is often loosely called ‘languages for special purposes’.
In a sense, of course, anyone who learns a foreign language is likely to use
it for special purposes afterwards (whether it be for the study of science or
literature). But these purposes are sometimes not sufficiently clear to teacher
or learner when the language is being taught. If they were clearer, teaching
and learning might be more efficient and economical.

It is no accident that most of these papers refer to English. English
is the language used in many developing countries for higher education and
training; a major proportion of the world’s writing in science and technology
is in English; English has been the subject of more research in applied
linguistics than any other language. But much of what is said here about
English may apply, mutatis mutandis, to other languages when taught for use
as media for.science — particularly as to the criteria of choice of course
content. Similarly the two papers on French and German teaching may be of
considerable interest to teachers of English as a second language. In this
context, different languages may have in science a common cultural basis
which is internationally rather than nationally oriented.
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The Centre for Information on Language Teaching and Research
welcomes this opportunity to publish these papers on behalf of BAAL. They
represent an increasing interest in the analysis and description of languages
as used in defined areas of communication as well as in the techniques of
teaching languages for vocational purposes.

G. E. Perren,

Director,

Centre for Information on
Language Teaching and Research

October 1971
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Alternatives to daffedils

or — Scientist thou never wert

PETER STREVENS

Among the many millions of people who have learned English as a
second or foreign language. an ever-increasing proportion wish or need to
use it in connection with science or technology. Yet they complain that having
‘learned English’, in the sense of having been through one of the standard
routines for organised instruction in English at school or college, is largely
inadequate for their needs.

The complaint is heard at all educational levels, from the research
physicist to the trainee pipe-fitter, and it takes two main forms: either most
of the English they were taught was irrelevant to scientific or technical work,
or, more serious still, through electing to study or train in science or technology
rather than in the arts, in very many cases they were thereby releiated to
shorter or less thorough instruction in English, or even to no English at all.

‘Two questions arise : (1) how has this situation come about; and (2)
are alternative arrangements possible that would enable the science and
technology student to learn English appropriate for his work ?

The present situation comes about because the teaching of English
is organised on the assumption that English in school or college is an arts
subject with general educational and cultural value, and that the most able
learners will go on to study English literature at university level. The teachers
of English are trained in literature; the syllabuses and examinations generally
lead up to a literary or pre-literary training; the teaching is informed by the
values and symbols of literature.

- It is true that there are now available, particularly for adults, courses
that set out to teach English for practical purposes of communication, and
they certainly meet part of the need. But even where such courses exist
they are almost always reductions from the orthodox humanities courses, rather
than newly-planned syllabuses for new categories of learners.

The facts are not available that would permit an accurate description
of the types of course commonly offered and the numbers of learners engaged

7

6

NS e e e e v AL AR e B ¢




BTRART LT TR AT N AT L T e e P

in each type. One would hazard a guess that the vast majority of the world’s
several million learners of English are enrolled for organised instruction in

one of only three major types of course, and that the proportions are roughly
as shown :

(i) school courses, of a general and cultural value, for

children and adolescents .. 80-85%
(i) courses of an equivalent type, for adults ... 10%,
(i) special courses for adults, devised to meet particular

special aims ve  3-10%

If this analysis is even remotely true, then we can say that in the typical
case English is learned at school, as part of general and cultural education;
the syllabus leads towards a humanities (and especially literary) orientation;
the teachers are trained, at however low a level, in the traditions of the
humanities and literature. Even where the twin procedures of the translation
of semi-literary texts and the study and memorisation of grammar have been
superseded by more modern teaching methods, much time is devoted to
practices such as the writing of essays (which are required to conform to a sub-
literary genre) and reading texts selected from a short-'*;t of accredited literary
authors. Speaking and conversation are centred on tne usage of the native
English (or American) non-scientist.

If these 85%, of the learners of English were going on to join the
international community of educated non-scientists, their English would doubt-
less be relevant, and of course many of the 85%, expect to do exactly that. But
the reason for the complaint of the scientist and technologist abroad is that
this 85%, includes a great many of those children whose studies or occupations
will turn towards science and technology. Supposing the eve'itual proportions
to be roughly one-third into science or technology (and we should remember
that ‘technology’ includes vocational training for trades such as welding,
plumbing, electrical fitting, engineering, mining, forestry, horticulture, and a
host of other occupations) and two-thirds non-science; and supposing the
total number of the world’s learners of English to he of the order of 6 million;
then it seems likely that at the present time some two million school children
who will go into science or technology are receiving instruction in English that
will be of little use to them. To these must be added the unknown number
who, because they did not choose an arts-oriented set of subjects, do not
receive any significant instruction in English.

It will certainly be argued by some people that the pupil learning
English at school who eventually turns to science or technology is ot so
badly served, in fact, because he can transfer his arts-based knowledge of
English to the new subjects. There are two_counter-arguments that seem to
me to have weight. The first is that when subjects are not seen by the learner
to be related, transfer of knowledge or skills from one to the other is minimal.
It is difficult enough to ensure that a boy or girl who learns some ‘everyday
English’ manages to transfer it into everyday life. To transfer school-subject
English into the science class is an even more difficult task.

8

7

- * ‘w

iy P te ARG 15 a2 da B Lyl e BT T e

St Rt BT L L AT 1 St

[RCPEL T

CHRAE  p e Gi5t Kopblenk sbes i urtilons 1900

e

R

oo




The second counter-argument concerns the attitudes which the science-
inclined boy or girl encounters in the English class. It is unfortunately the case
that many teachers of English, especially if they have received considerable
training as English literature specialists, become openly anti-scientific. It is by
no means rare for the English teacher in overseas secondary schools, as also
in Britain, to contrast the ‘cold, analytical, impersonal, soul-destroying’ outlook
of the scientist, with the ‘warm, subjective, sympathetic, life~-giving’ attitudes
of the literary man. Literature is held to be the only morally and aesthetically
worth-while subject. Scientists are stated to be philistines, or at the very least
‘uncivilised’, and any activity that smacks of measurement or quantification
is low-valued. Given attitudes of this sort on the part of the English teacher,
even if they are rarely voiced, it is not surprising that those pupils who retain
their orientation towards science can make little use of the product of their
English classes. (And this kind of arrogance also entails a lot of un-teaching by
the science teacher.)

Thus far we have been considering ways in which the teaching of
English is unsatisfactory for those who go into science or technology, and
some of the reasons for the present situation. Are alternative arrangements
possible?

Provided one is clear about the aims of alternative courses, I believe
they are both possible and desirable. But what are the aims? It is not very
helpful to suggest that the aims are to create a bi-lingual science man, on a par
with the bi-lingual arts man, because Li-lingual’ is altogether too exaggerated
a label for what happens at present. It is nearer the mark to say that one
would aim to teach ‘general, everyday English® wogether with English in the
registers of science and technology. But this formulation is solely linguistic
(i.e. oriented towards language), and it pre-supposes that teachers know what
‘everyday English’ and the English of scientific registers actually are. At
present these concepts exist at a level remote from the primary and secondary
school classroom, let alone the trade school or the technical college.

An aiternative formulation would be to lean towards the use that will
be made of the English once it has been acquired. The learner whose needs
we are discussing learns English in order to do his work as a zoologist, or a
capstan lathe operator, or a welder, or a ship’s engineer, in English; to read
such texts in his subject as are relevant (ranging from a minimum of public
instructions like DANGER : EXPLOSIVES, or WEAR HARD HAT, to
instruction manuals for new equipment, or textbooks on tropical diseases);
to communicate in spoken English as necessary for his work; and to write
in English such texts (perhaps just a chalk cross on a blackboard work-
schedule, or a list of faults on an engine, or a summary of procedures to be
followed by a team of lab. technicians, etc.) as may be required.

The task might be characterised as ‘learning English as used in the
universe of discourse of science or technology’, in contrast to the present system,
which teaches ‘English as used in the universe of discourse of the educated non-
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scientist and literary specialist’. Exploring this notion, we might consider some
of the similarities and differences between English in these two universes of
discourse.

Both share the whole of English syntax. The scientist and the non-
scientist construct their sentences according to the same rules. If there is a
difference at all, it lies in the existence of a range of rare and specialised
sentence-types in literature (‘Bird thou never wert’ is an extreme example)
which are not used in scientific discourse. In parallel with this difference one
can observe a particularly high rate of using passive forms (‘shims are inserted
after the bearing shells have been dismantled’) in technical English. These
examples are intended to indicate kinds of statistical differences that occur,
not to give a complete inventory of them. The important fact is that the
rules for sentence construction are the rules for the language as a whole and
do not vary as between scientific and non-scientific discourse.

Both share the whole of English phonology. But once again the science
learner has a slight advantage of learning load, since unlike his literary counter-
part he can ignore the complex phonological rules for rhyme and metre. There
are scientists who have written verse, it is true, but on the whole poetry does
not figure in scientific education and its special conventions can be ignored.

They share part of English lexis. However, in this area there are very
large differences. It is not simply that there exist many technical terms, but
rather that science and technology have a large number of concepts, some
general to science as a whole and some specialised to particular parts of science,
and these concepts entail words, expressions and usages that are crucially
different from the discourse of the non-science man. The implication is that
Enilish must be taught with these words, expressions and concepts integrated
within the teaching course.

The two universes of discourse have very little similarity of context;
naturally, since the circumstances of use of language are essentially different.
From the standpoint of teaching this suggests situations quite unlike those of
the conventiona¥ course. Science is much concerned with observation, detailed
factual description, quantification, analysis, explanation. (It is not true, as many
arts-trained teachers suppose, that no use of the imagination is involved in
learning science, but the use of imagination in science is of a different order.)

Finally in this brief résumé of similarities and differences, the two do not
share the same symbols, sets of values, legends and traditions. Here, again,

-a, course for scientists would use completely different texts and samples.

How might one construct an English course, e.g. for beginners, in
which science was taught through English and English through science? There
are very many possible answers. At the lowest level one has to ask whether
one would replace ‘This is Mr. Jones. He’s a teacher’ by ‘This is Mr. Jones.
He’s a chemist’; or “This is a book’ by ‘This is a pipe-wrench’. At first glance
this looks like a ludicrous and trivial change. But if one is replacing non-
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science contexts by science contexts, it may be advisable to start to do so from
the very outset. The syntax being taught will be identical (This is . . . and
This is a . . .) but the lexis will be differentiated and so will the situation.

It is in the exercises and drills, and especially in the activities that the
intermediate and advanced learner requires, that some of the biggest changes
will have to be made. A science-English course will entail the early teaching
of measures, the use of calculations within practice material, the replication of
experiments just for the sake of talking about them in English. The inter-
mediate and advanced non-science student, after all, is required to canry out
exercises and tasks that are activities of the arts man. When he reads poetry
or novels, when he writes connected prose with conscious striving for style
and effect, he is practising the language of his universe of discourse. The science
or technology man has other activities, but they, tco, entail the use of language,
within a different universe of discourse.

As a science-English course becomes more advanced it will increasingly
need to branch into different specialisations. These will relate to different
sets of activities. At one end of the scale, exercises will refer and relate to
cutting screw threads or milling different metals; elsewhere they will entail
the use of the slide-rule, or the balance, or titration instruments, or electrical

meters.

The teacher of English who embarks on a study of the needs of science
students will find that science, like the humanities, has its popular and its
classical literature, which can be exploited for teaching English. There :re
large numbers of popular science texts, as well as heavier works by heroes of
the scientific community. And science, too, has its legends, its myths, its
symbols, its moral and aesthetic attitudes. (The saddest feature of the anti-
scientific arrogance referred to earlier is not that it exists, but that it is founded
on ignorance of what science is, and how scientists actually think and feel.)
There are many opportunities for using the accounts of early scientists — Gal-
vani, Priestley, Lister — as practice material in English; while the descriptions
of the events and the theorising surrounding such advances as the vacuum
tube, penicillin, the transistor, the unravelling of the molecular structure of
genes, and many others, provide material for expounding not only the facts
but also the attitudes, the ethics and the morals of science.

It is not possible in a short paper to do more than sketch some of the
implications of teaching English through science and science through English.
And of course it is already being done, though still on a rather small scale,
in a few places. But I hope I have indicated a belief that the science and
technology student is not at present adequately catered for; that current English
teaching practice is non-scientific and sometimes even anti-scientifi:; that an
approach to teaching English for and through the universe of di: ourie of
science and technology is entirely possible; and that such an approach mis':t
have certain particular characteristics. Perhaps ‘Fair daffodils, we weep 0 sc6
you haste away so scon’, or “The Loss of “The Royal George” * will give way in
some overseas classes to language work more relevant to the science student’s

eventual needs.
11
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English in the teaching of science and
technology throughout the world

L LTI LA N A

B. LOTT

It was said in the 1968/69 report of the British Council: ‘English is the
language most used for communicating facts, and so a main factor in scientific,
techno. c;%ical and econoic progress and the principal language of economic

: aid. Half of the world’s scientific literature is written in it. It is the language

t of most computers; of nuclear laboratories in Brazil; of the Swedish ball-bearing

: firm SKF for its operations even within Sweden. It is the principal means of
spreading ideas and values, the main language of salesmanship for Japan and
Germany, and the prime language of debate in the United Nations.’

: 1 propose to look in some detail at the world-wide situation adum-
3 brated in statements such as this. First 1 would like to put forward a possible
patterning of countries according to their use or non-use of English for these
and similar special purposes. Second I want to say something about the
st;i;ability or non-suitability of English for the international communication
of 1acts.

There can be disparity between (say) the claim of a certain country
that Euglish is the medium of instruction at all ost-school levels and the
realisation of that claim in the work one actuaﬁy sees going on in the
classroom or lecture hall.

St KT DM 2 SRR ST RS U P AE 3t s

A colleafgue of mine once had to stand in for a local teacher at an
English class of young adults, and all he got by way of direction was that
the class was working through some ‘scientific texts’ in English. He patiently
expounded one of the given texts and then asked for questions. A student put
up his hand and asked ‘Please sir, what mean hammer ? There are countless
students (so-caded) today who are going through the processes of learning
; subjects through the medium of English who have only the dimmest notion
] of what they are supposed to be learning.

Bad learning, imprecision, lack of respect for a sharp outline, a clear
idea outside the confines of rote repetition, are diseases endemic to education
overseas, and need to be recognised and reformed. Ultimately success in this
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must depend on the dissatisfaction of the student; only he can usefully tumble
to the fact that he hasp’t fully understood, that what the words symbolise
has made no clear image in his mind. I am very deeply concerned at how badly
science and technology must be taught through English as a second language
because I know how people get by when they use a language not their own,
and the imprecisions and misunderstandings which result.

There could be four categories of countries using English for special
purposes :

Category 1. Countries where education is carried on in English from
the start or from just as scon as the school children have enough English for
the purpose. Such countries use English for higher education, including
education in science and technology. (There seems to be no instance of a state
system which begins education in English as a second language and reverts
Jater to a vernacular)) I subsume under this head not only many countries
in Sub-Saharan Africa (e.g. Ghana, Zambia) but also countries where success
in post-primary education evidently depends largely on the conversion of a
pidgin or creole to something more nearly acceptable as an international
medium, e.g. the Anglophone West Indies, Guyana and West Cameroon.

Category II is the converse of I, since countries in it evidence a move-
ment away fro—, not towards, English for the communication of special subject-
matter, especially for teaching within the educational systepi. For mainly non-
linguistic reasons, these countries have abandoned English almost entirely in
the lower reaches of the educational system, but wish to retain it as appro-
priate to the pursuits of higher study and more advanced technology. Terms
such as ‘study language’ or ‘library language’ have been coined for this
function; West Malaysia, Sudan, India, Pakistan, would be likely candidates
for inclusion here.

Category III contains countries where the linguistic position is power-
fully affected by overseas aid. Here the lines of demarcation are at their
muzziest. Between II and IV (IV is the class of countries where English is not
used as a medium for the internal communication of information, activities and
ideas) there lies a group of countries which recognise English as more than a
foreign language but less than a medium of instruction; perhaps the second
Janguage is essentially a vehicle for advancement in terms of economic develop-
ment. 1 have in mind Turkey and Thailand as likely for inclusion in this
category.

For internal purposes, Category IV countries normally do not need
English for science or technology, but recognise it as the international language
for -hese and other purposes. And they take steps accordingly, e.g. by assuming
reading skills in English on the part of executives, and oral/aural skills on the
part of those whose work affords international contacts in many subject areas,
but especially science and technology because of the supremacy in these dis-
ciplines of the English-speaking nations.
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Category I seems to be defined at its sharpest in countries where the
use of English in higher institutions in the educational system goes unquestioned
and unchallenged as in Ghana, for example. The integrated primary school
syllabus gives, if well used, insights into number and elementary scientific con-
cepts through English; and the language is learnt pari passu with other aspects
of the syllabus, the medium going along “with the message. By the end of the
primary cycle the great majority of all chiidren in Ghana will have left educa-
tion, never to return. Many of them who finish then and there will have had
only a glimmer of what has been happening in school for say 3, 4 or 5 years,
especially if they come from rural communities. They will have been subjected
to alien modes of reasoning in an alien language, and may never make an
English-using contact again. The aspirations of the secondary pupils lie in the
direction of exams, ‘O’ and ‘A’ level, which assume corapetence in English, and
are moderated by the West African Examinations Council. The best pupils are
likely to choose science (or law, or engineering, or medicine), these IE .ng the
prestigious subjects that will get them to the towns. Others will go into a
deutero-secondary educational system by training as primary school teachers,
perhaps later for up-grading, perhaps into secondary science. By the end of
university or other technical training the student will be ready to go into a
profession where the use of English will be assumed as the most natural thing
in the world. The calculations or miscalculations for the Volta Dam, the
international aid given for its construction, the consumption of its superflux
of electricity, are all things which have been and are being handled in English.
And our concentration here on science and technology helps us to emphasise
that we are not talking about English as a means of cultural contact with
Britain or the USA. One of Ghana’s chief engineers, A. K. Armah, is also
her best-known novelist — and he writes of course in English, whether it is
about love and war or nuts and bolts.

Categories II and III present the most intractable problems and are
open to the gravest dangers. Here there is not just wastage but the grave
danger of communication insufficient to further the precise exchange of
information. Of course there are scientists, engineers and technologists to
whom the language difficulty is nothing at all. Of course there are lecturers
who do well and instil disciplines of study and planning and reporting into
their students, so that these students are equipped to play their part in a worthy
profession. But there are others who wage a depressing struggle with books
they do not understand and lectures in a language they cannot follow with any
satisfactory degree of precision. It often works out in these countries that
books are prescribed but never bought, and passing or failing examinations
depe. 1s on the ingestion and later regurgitation of the lecturers’ duplicated
notes, sometimes in English, sometimes in the vernacular. In India Hindi can
replace English for many instructional purposes, not because it is especially
suited to the task but because there are a sufficient number of students in the
Hindi heartland and elsewhere to make a demand for materials in Hindi
which is worth the attention of writers and publishers. Yet there is no journal
dealing with any technological subject in Hindi, even though tens of thousands
of students are studying these subjects in that medium. Skills in English, then,
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are primarily for such trained people to further their professional activities,
hence the ‘library language’, the ‘window on the world’ metaphor of Jawaharlal
Nehru, and the provision for the continuing use of English in the Constitution
of India.

Category III, the aid-dominated countries, I can exemplify best by
Turkey. T would include Thailand and Taiwan in the group, though with
not too much conviction. Such countries have been pushed by the stresses of
aid and development into the world of modern technology. Traditionally their
own indigenous languages were sufficient for their needs, even for training
at comparatively high levels. But overseas aid for economic development is
not in the nature of things made available in Turkish or Thai or Mandarin.
(The Germans, the Swedes, the Swiss, of course, give their aid in English.)
In this way English has become vitally important in these countries; school
classes in English are preferred to those for other languages. In these countries
the language needs did not therefore develop or evolve by slow changes; English
became a necessity, and so did the study of western subjects to a high level in
the school and post-school systems. The non-traditional subjects, especially
science, could not easily be studied in the vernaculars because there were
neither materials nor language resources for the purpose. But, much more
important, a person’s success in these fields is linked inextricably with foreign
aid, and this is administered through English. The various governments con-
cerned have taken to heart the messages of a technocratic world, and the later
school years and post-school education have been made to toe the line. There
are few books in the indigenous languages, certainly not enough to sustain
school or college courses in these ‘modern’, practical subjects, and materials in
English are therefore used. So Turkey teaches through English in ¢.:e Technical
University; Thailand uses much English in the school system. But, once again,
it is not always clear what the medium is supposed to be — I referred earlier
to this muzziness round the edges of the demarcation. If, as I fear so often
obtains, the motions are in English but the learning is in Thai, Turkish, etc.
the whole state is a sorry one : the learning difficulties in coping with a com-
plicated subject are made two-fold by the need to handle a foreign language
as well. Occasionally in these countries people who should know are sonetimes
not really sure what the language medium for study actually is, or is supposed
to be. The up-and-coming native of the host country quickly latches on to the
idea that profit lies in taking up the causes of the donor countries; and the
})roﬂt motive can be relied upon to throw up excellent methods of second
anguage learning. So English for science, technology, almost any ‘special’,
practical purpose, is the door-opener to personal advancement; and so Category
IIT countries are born. There are incid%ental advantages too; not by chance is
the Technical University in Ankara for the Middle East as a whole, and the
Institute of Technology in Bangkok for all Asfa, at least in name.

As with Category I, Category IV offers comparatively few problems
of characterisation. There is in these countries, typically west European, Latin
American, Francophone Africa, and that well-known English language deve-
loping country, Japan, seldom any question of using English for the internal

15
£ 14

- A —

i I RV R WY S SR




B el e A

cominunication of science, technology, etc. Books, materials, trained teachers
for these subjects are available and have developed the vernaculars for the
purposes they are called upon to serve. Of course this does not mean that
vocabulary items from English (probably ultimately Latin and Greek) do not
abound in such communication; they and their definition are the stuff of
technological advancement, just as international sport is dominated by English,
but national salesmanship, say, or military practice are not. When the science
and technology of Category IV countries begin to turn outward, the course
of events is different. People trained in these fields in Sweden or Italy or
Japan know well that specialist communication with the world at large will
in all probability be carried on in English. And here the commercial aspects

~ dominate; Philips in Eindhoven have a whole translation service for work in

English, BSF in Sweden have abandoned Swedish even for internal communica-
tion. And language instruction in schools and colleges is at least beginning to
be geared to this sort of situation. I can’t always say it is done well or in the
quickest or most efficient way: there is the phenomenon of Category IV
countries being more, not less, devoted to English philology (as in Germany)
and English %iterature (Japan) than Category I1 and III ones. Does the
academicism of much foreign language teaching in Category IV conditions
lead to some competence in the passive skills (reading and auding) while
falling short in the active ones (speaking and writing)? I noticed on a recent
TV documentary that Concorde engineers when they met in Bristol and
Toulouse talked in their own language (often racily and dialectally) but
understood what was said in the other language, especially with the help of
visuals (drawings, specifications, etc). It all seems a bit chancy and precarious,
but at least they've got Concorde off the ground, at a price.

Another point of reference in any discussion of the place of English
world-wide in the teaching of science and technology is the appropriateness or
suitability of the language to hold the place it does. No one can believe, after
seeing the confused patterning of such use in the world today, that English was
a deliberate choice on the grounds that it was somehow better suited, better
developed or more amenable to development for this purpose than another
language. If it is any of these things, that is the luck of the draw; nevertheless,
having reached its dominant position for these purposes, it will with use go on
being better and better suited to the part it has to play as a teaching and
general communication medium.

In some ways English seems exceptionally well fitted for the job, but in
other ways not so. On the credit side I place first its amenability to assimilate
and otherwise accommodate alien linguistic material. Hogben has shown that
the language of Western science represents the most useful international
auxiliary yet available to us. Its only likely competitor is the language of
Western sport. Lying behind these resources in Western science is a Graeco-
Latin vocabulary which began to be consciously exploited for new terms in
Italian, English, etc soon after the fragmentation of the Latin-speaking
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intellectual world at the time of the Reforimation. As early as the 16th century,
at the time of Galileo, Italians were beginning to write their science under
the influence of a reforming group, the Lincei, and one senses that the task
was not too daunting; the terms looked much the same in classical or low Latin,
or the debased Latin which was what they ti:ought their own language to be.
As for English, when its time came, and Thomas Spratt guided the Royal
Society. into the adoption of English for their deliberations, Romance roots
were comparatively dense in English writing, possibly more dense than at any
time before or since. The watershed came to all appearances in the decade
after 1687 — Newton published his Principia in that year, in Latin; his Opticks
(1697) he wrote in English. In the following century there occurred a vast
increase in Greek borrowings into English. This was especially necessary to meet
the demands of taxonomy in scientific description, and such demands continue
today as new techniques are discovered. Therefore, although English is by
nature not quite so well equipped as Romance languages or modern Greek to
assimilate words close to Latin and ancient Greek, it is because of its overtly
hybrid nature more able to assimilate them than say German or Russian are
and to assimilate them in such a way that their linguistic categories remain
usefully revealed. Witness such useful and acceptable neologisms as allergy
(which has an ending that English speakers will associate with abstract nouns
such as philosophy, irony, remedy, colloguy); and syndrome which they can
quickly associate in some way with symphony, sympathy, syncopate etc.
Borrowings such as these, therefore, are not alien to the language; even sclerosis
we can at a pinch just about manage, though the consonant cluster (scl) is
distinctly unexpected.

All this has had remarkable advantages in history. To teach, or at least
teach well, is to popularise. Humphrey Davy and his pupil Faraday were able
to explain their inventions not just to their intellectual peers but to their
inferiors as well, because they could use ordinary English for the purpose; hence
the eager meetings of artisans who gathered to hear from Faraday’s mouth
something of the marvels of electricity and magnetism.

I doubt whether the same would or could have been done in German
if Faraday had lived and worked in Germany. Certainly Scandinavian scientists
used Latin for their learned papers well into the 19th century. Earlier Linnaeus
relied on it and Greek for his classifications, carrying on a tradition which
he inherited from mediaeval times.

Familiar and perennially useful links of this kind can be illustrated. The
Latin ending—osa was deliberately selected in naming a chemical compound
to show a larger proportion of the element indicated by the root than the
ending —i¢ would do. This arrangement gave —euse in French, and —ous
in English, as in ferrous, sulphurous. Similarly, —tke in Latin, -——ique in
French, —ic in English for a smaller proportion than that indicated by —ous.
Once the usage was established it could be added to by the use of roots new
to the language. Terms are readily brought into English and almost as readily
shifted about, as for instance algorithms and entropy in our own field, neither
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of which started its new life in linguistics. US writing in particular shows
how readily English can throw up compounds transparently built up by bring-
ing items together. Chemical nomenclature depends on this; German forms, e.g.
Stickstoff, Sauerstoff, do not strike one as being very promising in this regard.

On the debit side is simply lack of precision. Fossilised languages
such as Finnish show much redundancy in their inflexional systems and there-
fore express very clearly clause and phrase relationships; there is much precision
and little ‘hidden grammar’. English, with most of its case endings and gender
identification long since discarded, lacks at least this sort of precision. The
Times isn’t above sentences such as this :

‘The BBC’s Panorama team have succeeded in obtaining a tape re-
recording of George Jackson, one of the three “Soledad Brothers”
awaiting trial in San Francisco, accused of murdering a white guard,
reading extracts from some of the much publicized prison letters (pub-
lished by Cape under the title Soledad Brothers).’
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Teaching English to scientists of other
languages

Sense or Sensibility?

M. MACMILLAN

In the past twenty-five years there have been four main influences on
the selection of material considered appropriate for the teaching of English to
scientists and technologists. These influences have been (a) literature, (b) logic,
(c) liberal studies, and (d) linguistics. The influence of literature, logic and
liberal studies dominated a period when it was still believed that what was
considered appropriate for native speakers of English was also appropriate
for teaching English to speakers of other languages. The influence of linguistics
contributed to the subsequent enlightenment which led to our current pre-
occupation with the specific problem of teaching English as a second or foreign
language, and for special purposes.

In the late forties and early fifties our involvement in education overseas
was directed mainly at the developing Commonwealth countries. The rapid
expansion of education systems which followed the attainment of independent
status was still in the future and the facilities for higher education in general,
and for education in science and technology in particular, were 1 nited. The
language problems were neither on the scale on which they a . today, nor
indeed were they seen as the same problems which we now recognise, Those
who were admitted to higher education were an intellectual élite and it was
seldom suggested that their command of English was not adequate for higher
studies. When, therefore, it was felt that there might be a need for English
courses for scientists overseas it was for the same reasons as were being advanced
to justify English for scientists in this country — the main reason being the
need to remedy the narrowness of outlook engendered by early specialisation
and to offer as a cure a background of general culture as an enrichment

~ element in the curriculum at sixth form and university level. ‘For every pupil

who needs to be guarded from a weak excess of sensibility’, warned C. S. Lewis,
‘there are three who need to be awakened from the slumbers of cold vulgarity.
The task of the modern educator is not to cut down jungles but to irrigate
forests. By starving the sensibility of our pupils we only make them easier prey
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to the propagandist when he comes.™

It is not surprising that the enrichment of the education of scientists
overseas was first sought through literature. English staff in the institutes of
higher education were mainly literature specialists; their departments, modelled
on English departments in British universities, offered traditional literature
courses; and they were sympathetic, and therefore susceptible, to the influence
of The apple and the spectroscope. T. R. Henn’s lectures on poetry to science
undergraduates at Cambridge in 1947, subsequently published under this title,
are perhaps the best exa.nple of the literary influence on the teaching of English
to scientists.

These lectures on, for example, Donne, Marvell, Pope, Blake, Words-
worth and Eliot, were intended not primarily to impart information but to
stimulate 5 desire to acquire it in the hope, perhaps, that some budding
Rronowski might no longer remain ‘mute’ and ‘inglorious’. Although Henn was
able to stimulate interest in The Waste Land not onl because of the wide
appeal of the poem but also because of the allusive tecl)"mique that lends itself
to quasi-mathematical explanation, many of those who tried to follow his lead
were less successful and young scientists at home and abroad were generally
‘sprayed with a dilute culture’. As a symbol of scientific paraphernalia Donne’s
stiffe twin compasses’ went round in circles and usually failed to get very far;
and Auden’s Night Mail as a symbol of modern technology was often unable
to cross the border between Snow’s two cultures.

Some years later B. C. Brookes, writing from his experience as senior
lecturer in the Presentation of Technical Information at University College,
London, suggested the reason for this failure : ‘Literature and science are
wholly separated; there is at best a coolness between them. It does not surprise
me therefore to find that most of the science and engineering students I have
met in recent years have shown towards literature and writing an attitude
that is usually resentful, sometimes_hostile, often contemptuous. They refuse
to accept that literature has any relevance for them either as scientists or as
human beings. It seems to me that little can be done to make the teaching
of English more effective for scientists until school teachers of English and
literary critics begin to take a warmer interest in the characteristics which
differentiate scientific from literary writing, and to study the problems of
communication which are peculiar to the scientist.”

Clear thinking being a prerequisite for effective communication, English
for scientists was next influenced by the discipline of logic, the autonomous
science of the objective though formal conditions of valid inference. Students
were fed a fare of propositions, syllogisms and allied forms of inference,
<cientific method, probability and fallacies. They were encouraged, with the

! Quoted by T. R. Henn in The apple and the spectroscope. Methuen, 1851, p. V.
2 Brookes, B. C., ‘The teachin of English to scientists and engineers” In: Quirk,
Randolph, and A. H. Smith, itors, The teaching of English. Secker & Warburg, 959,

pp. 187, 138
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i help of Susan Stebbing, to think to some purpose, and, aided by Thouless,
- tried to straighten out their crooked thinking. Again I must emphasise that this

approach, often encouraged by the na.. -e of examination questions in the
N general papers of Oxbridge Open Scholarship examinations, was considered
' as relevant overseas as in Britain and students of science and technology in
tropical Africa were taught to explain that if many men wore braces and if
many men wore belts it did not follow logically that many men wore both
braces and belts.
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The influence of logic, like that of literature, was part of a general
emphasis on the enrichment of science students, a corollary to which was the
argument that arts students were just as much in need of enrichment as
science students, perhaps more so since the latter often have a fair idea of the
outlook of the man reading arts whereas the scientist’s whole manner of
thinking, and, still more, his technical vocabulary, will often be quite outside
the field of the arts student. The concept, therefore, of broad, liberal, studies,
derived from the need to enrich the science student, spread to encompass the ;
arts student and resulted in such teaching material as R. A. Close’s The English ]
we use (1961). 3

This is a particularly important book for a variety of reasons. In the
first place it gave the student a range of reading passages, some literary in
content, some scientific, and some of broader, general, interest. The literary
passages, like the science passages, were intended to contribute to the enrich-
ment of arts and science students alike. In this respect the book was like scores
of others aimed at the liberal ¢ udies market in this country. The English we
use, however, was intended as a textbook for overseas students whose knowledge
of English was at the intermediate or advanced level. It appeared at a time
when there was widespread questioning of the appropriateness, for use overseas,
of teaching material for the native speaker of English. It appeared at a time,
moreover, when the teaching of English in this country was being severely
criticised. If unsuitable for home consumption, the product was even more
unsuitable for export. University examining boards were experimenting with
examinations designed to encourage, in the sixth forms, the serious study of
the use of English, and demanding more than the kind of competence required
for passing the GCE English Language examinations at Ordinary level. In
1960 the Secondary Schools Examinations Council set up a committee under
the chairmanship of Sir John Lockwood, to look into the examining, in this
country, of English language. This committee subsequently reported that the
training necessary to pass the GCE examinations did not contribute enough
towards teaching pupils to read intelligently and write well; that one reason
for the low standard of English among those who passed was that the results
did not depend sufficiently upon the ability to use the language; that the
committee ll:ad come very near to advising the cessation of these examinations
for educational reasons; and that it would like to see the foundations laid for
the study, in schools, of some of the basic principles of linguistics, with English
as the language of exemplification.
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The passages in The English we use were not selected on linguistic
principles but on the basis of subject matter ‘which gives expression to the life
and thought of the people whose language English happens to be’. The general
foreign language teaching principle to which the book subscribes is that of
exposure. In order to master English, writes Close, ‘what is usually needed
is plenty of practice in hearing, reading, speaking and writing authentic,
correct and connected English in subjects of interest to an intelligent mi..d’.
The students’ language problems are ‘incidentally’ exercised through ‘genuine
usages in a real context’. Although in the science section attention has been
given ‘to vocabulary and syntax useful for scientific statements’ this has to be
seen in relation to the general aim of the book, implicit in all the passages
being taken from The Listener; that aim is to expose overseas students to
‘the broad zone in which spoken and written English coincide’, and thus train
them first in the accurate understanding of English speech, and secondly in the
command of vecabulary, grammar, idiom and style in composition.

It is at this point that there was the shift of emphasis from ‘sensibility’
to ‘sense’ —a move away from correcting the supposedly harmful effects of
specialisaton, a move instead towards reinforcing specialist studies with
material appropriate to the mastery of the particular characteristics of the
language of those studies. The luxury of ‘enrichment’ could no longer be
afforded in the recently-independent developing countries striving to make
themselves economically viable, mortgaging their future by investing heavily
in the expansion of educational facilities, and trying to prove to themselves
and to the world at large that they were capable of standing on their own
feet. This is the time when English began to free itself from the embarrassment
of being the language of a colonial power and present a new image as a world
language. And in no field is the internationality of English better seen than in
the field of science and technology.

In 1967 a survey was conducted by Ewer and Hughes-Davies in the 13
departments of the Faculty of Physical Sciences and School of Engineering
at the University of Chile. One of the objects of this survey was to evaluate
the extent to which English and other foreign languages were necessary to the
effective functioning of the institution as a centre of teaching and research.
‘The survey showed that significant numbers of visiting lecturers (including
Russians, Japanese, Czechs, Poles, and Israelis) used English as a lingua franca;
that significant numbers of fellowships and travel grants were awarded to
permit study in countries where English is a medium of instruction; and that
the proportion of English language textbooks in the total reading assignments
of students rose from an average of 44%, in the first years, to 619, in the fifth
year of undergraduate study, and reached 65% in the post-graduate courses.
French, German and Russian (for which courses had previously been provided
by the university) were found to play a very minor role; and realisation of
the magnitude of the contribution of English in professional training led to a
fundamental reorganisation of the language teaching programme of that
particular institution.
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But to return for a moment to the newly-independent countries and
their need for English as a language of international communication. There
was, unfortunately, another side to the coin. Accompanying the growing
emphasis on the need to use English was a marked deterioration of the English
attainment of school leavers. The reasons for this are well known and we need
not go into them here. The point is that increased demand for proficiency in
the use of English, coinciding with lower standards of attainment, served to
stress the need for the teaching of English to be directed, wherever possible,
to immediate and practical ¢ Js. From now on we can regard the materizls
for the teaching of English . cientists and technologists as being intended
less and less to develop the scnsibility of students and more and more to
satisfy the dictates of common sense and serve severely practical purposes.

The English we use was soon followed therefore by The English we use
for science (1965), and other similar books of reading passages selected as being
relevant to the needs of foreign students of science and technology. “The texts
themselves’ writes Close, ‘form the important part of this book and my role
has only been to exploit them for language practice.” To this extent, therefore,
the book resembles its predecessor. The standard aimed at, however, is defined
more explicitly as that required for the Science Texts paper of the Cambridge
Certificate of Proficiency examination. There are tgree main assumptions
underlyi.g the book. The first is that the student’s main concern with English
is to understand modern scientific writing, ‘carefully prepared statements for
the record’, for example, textbooks and professional articles. The second is that
students of highly specialised sciences, learning English as a foreign language,
will have time and attention only for those features of English that are strictly
relevant to their needs. The third is that there are three stages in scientific
English: (a) a foundation that could serve for any purpose; (b) a super-
structure that could serve for x:3; scientific purpose; (c) a later super-structure
serving some special scientific pornose.

These three assumptions, and their implications, are crucial to the
development of appropriate agogical strategies for teaching English to
scientists and technologists. They must be considered in some detail because
they help to establish principles upon which the preparation of teaching
gnzteer‘iial can be based, and suggest criteria by which that material can be
judged.

Implicit in the first assumption is the need for an eatly decision on what
particular communication skills a textbook is intended to develop and on the
particular circumstances in which it is expected that those skills will be exer-
cised. Different circumstances will obviously lead to different conclusions
regarding the aim and purpose of the materials, As a preliminary step, for
example, to the development of a first year Scientific English course at the
University of Khartoum, an analysis of students’ needs in that particular
institution led to the following conclusions : ‘Because of the large numbers of
students involved in first year science courses discussion or asking ouestions is
rarely possible on any scale. Writing is confined to the taking of notes in
lectures (and even these are often dictated or written on the board by lecturers)
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and to the examination, where the standard of English is a minor consideration
for markers. Students do have to listen to lectures in English and to read
English and American textbooks. Sometimes summaries of a lecture are handed
out to students afterwards. Textbooks are particularly important as the student
must have recourse to them if he does not understand his lectures. Students’
needs are therefore seen to be, in order of priority :

1. Understanding of written scientific English

2. Understanding of spoken scientific English (lectures)
3. Ability to write scientific English

4. Ability to speak scientific English.’

The second assumption, that students will have time and attention
only for those features of English that are strictly relevant to their needs, is
the mud-bank upon which the cause of enrichment sticks. This assumption
begs two important questions: {a) What do we mean by scientific English?
(b) What are the relevant features of what we choose to call scientific English?
All T need say here is that scientific English embraces the levels of (a) popular
science, (b) textbooks, and (c) learned articles; and that there are significant
differences in the lexical and structural characteristics of these levels. The
decision taken at Khartoum was that texts selected from popular science and
learned articles were more or less irrelevant to any first year Universi.’tK
course in scienc, and rarely provided an opportunity for development throug
the continuity ot texts. If students were to be motivated by subject matter
obviously related to their major studies and showing continuity and develop-
ment in scientific content, this could best be done by the selection of passages
from science textbooks. This limitation of the area of scientific English restricted
the range of linguistic analysis necessary to decide what lexical and structural
features could be exploited through the texts.

Some scientific English course books to which I shall be referring
approach the problem in another way : a decision is taken first on the linguistic
features of scientific English to be emphasised, and the teaching material is
either selected, adapted or specially written to illustrate those characteristics —
in which case a development in language content might be ossible. In
Khartourn we rejected this approach, however, after an error ana ysis had in-
dicated that a logical order of teaching items for remedial purposes would be
somewhat arbitrary. What is a logical order to the language teacher is not
necessarily seen as a logical order by the student. This was a new course we
were offering and we were very much aware of the need to motivate students
for whom the course was an extra burden, to allay the suspicions of our science
colleagues who feared that our aims would not be gractical enough, and to
bite off only what we felt we could chew in the 75 hours available for the
course. It was for all these reasons, therefore, that we based our work on the
English of science textbooks.

Close’s third assumption was that therc are three stages in scientific
English. In most circumstances the foundation stage is provided by the normal
school English course, which is not directed towards any special purpose; the
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superstructure for general scientific purposes is usually required au sixth form
or first year university level; and the later superstructure for special scientific
purposes, either in the last years of a university course or in professional life
after qualification. At Khartoum, for example, we could say that our concern
was with students who had reached an intermediate stage both in their
command of English and in their scientific education. Scientific language can-
not be divorced from scientific ideas and difficulties arise therefore when
command of English as the language of communication is out of phase with
the scientific ideas which a person is capable of communicating. Perhaps one
of the most urgent problems now facing us is the need to develop materials
which are suitable for highly-qualified scientists and technologists who have
little or no command of English — a situation more likely to be found, for
example, in the developed countries of Europe than in the developing countries
of the Commonwealth with which we have so far been principally concerned.

To sum up these comments on Close’s assumptions, we can say that the
relevance of material for teaching English to scientists and technologists has
to be considered in three dimensions. Along one axis we can indicate the
level of English language content — elementary, intermediate or advanced.
Along another axis we can indicate the level of scientific content: here we
can use the terms elementary, intermediate and advanced to represent a
scientific content up to School Certificate standard, at sixth form and first
year university standard, and, lastly, beyond that standard. And along the
third axis we can indicate, for example, whether the material is directed
towards a command of the written English of books and articles, the formal
spoken language of the lecture, n~r the informal language of extempore
scientific discussion. The whole concept can be illustrated (as in the diagram)
by a cube, each dimension representing one of these three aspects of relevance,
the whole figure consisting of blocks of scientific English.

Block 9, therefore, would represent material aimed at advanced
scientists with an elementary command of English, who wanted only to be able
to read scientific texts in that language. Blocks 7 and 16 would together
represent material suitable for pupils beginning their study of science subjects
in an English-medium school overseas. A book which tries to meet this need
is H. F. Brookes and H. Ross’s English as a foreign language for science students
(1967) which ‘does not assume any knowledge of English on the student’s part
or of science on the teacher’s’. The Khartoum material to which I have referred
fits into blocks 5 and 14, as does The English we use for science and indeed
the majority of the scientific English courses currently available, including, for
example, Brasnett’s English for engineers (1968) and Hawkey'’s English practice
for engineers (1970). Although ‘engineers’ is a slightly more precise term than
‘scientists’, both the language content and the engineering content are at the
intermediate level. We can, in this way, indicate what need any scientific
English course is trying to meet. How it tries to meet the need, and whether
it succeeds or not, are other matters.
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What I should like to do now is consider, briefly, a few of the scientific
English courses published within the last ten years and show how the strategies
that have been considered appropriate for this particular need have developed :

() G. A. Pittman’s Preparatory technical English (1960) is an elementary
course for foreign technicians rather than scientists or technologists. He identi-
fies three areas of difficulty for foreign students : (i) the everyday language of
the workshop and factory floor, (ii) technical terminology, and (iii) the ‘elevated’
language of technical literature. The emphasis in this course is on the voca-
bulary associated with technical terms not on the terms themselves, with pro-
minence given to the vocabulary of description and definition, measurement,
degree and proportion, development and processes. This vocabulary is pre-
sented through ‘situaiiiis’ and demonstrable in the classroom with the help
of simple apparatus.
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(b) G. C. Thornley’s Scientific English practice and easier scientific English
practice (1964) are simply collections of writing intended to provide students
of science with suitable material for practice in the English language. Suitable
material is scientific writing thought likely to interest students. The related
language exercises are fairly traditional and unfortunately contain questionable
statements such as ‘Participles do the work of adjectives and go with nouns or
Eiro‘rllouns. Verbal nouns are subjects or objects or obviously nouns of some
n ]

()  G. Broughton’s First technical reader (1965) is based on passages written
by experts but directed at the educated layman. A wide range of material is
presented ‘moving the learner forward on a broad front and incidentally
pointing to features of lunguage which several technical subjects share’. The
exercises which are the means of directing the students’ attention to various
aspects of usage are fairly conventional comprehension exercises which con-
centrate on scientific meaning but do little to emphasise the relevant structural
characteristics of the language.

(d) Close’s The English we use for science (1965), as we have seen, is more
explicit. Students are given the chance to assimilate correct grammatical habits
through imitation and practical application of constructions occurring in the
texts, and to master useful grammatical and idiomatic patterns through
mechanical repetition while they are concentrating on scientific meaning or
on language specially relevant to their needs. The introduction to this book
contains a discussion (to which I have already referred) on the special problems
of English for students of science and technology, a brief account of some of
the characteristics of scientific English, and usetul suggestions to the teacher
on how to make effective use of the book.

(e)  Also published in 1965 was A. J. Herbert’s The structure of technical
English, illustrating a different approach to the problem. It is a practice book
intended for foreign engineers or students of engineering who gave already
mastered the elements of English and who now want to use their knowledge
of the language to read books on their own subjects. It is also a text-based
book but the reading passages have been specially written to illustrate selected
features of technical style. The emphasis is not on the comprehension of
scientific writing but on the systematic practice of relevant structures. Herbert
stresses that he has tried to describe the technical statement (i.e. the complete
sentence) rather than the individual word. Nevertheless he recognises that for
foreign students a difficulty of technical vocabulary lies in the semi-scientific
or semi-technical words which have a range of meaning and are frequently
used idiomatically (e.g. work, load, force), and in the rather formal words
which are partly responsible for what he describes as ‘the slightly fossilised
g appearance of the typical scientific statement’, A teaching unit in Herbert’s
book consists of (a) a specially written text, illustrated with diagrams, on a
specific engineering topic; (b) a word study section emphasising the correct
use of semi-technical vocabulary occurring in the text; (c) a section with
substitution tables and exercises illustrating structural characteristics of the
technical English incorporated in the text.
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In the following year (1966) R. Mackin (in association with Hawkins)
published in his English studies series the first book in the series intended for
science students. It contains extracts from a wide variety of scientific writing
on topics relevant to physics, mathematics, biology and applied science. Again
each passage is a feature of a teaching unit. A typical unit consists of (a) a
passage taken from popular scientific writing, or a textbook, or from scientific
literature — several of the passages are accompanied by diagrams, graphs, or
statistical data since accurate scientific explanation relies to a large extent upon
such visual aids; (b) copious notes dealing in detail both with the subject matter
and the language in which it is expressed; notes on the subject matter include
biographical data and are hoped to be ‘of great interest’ to students of science;
the notes on the language of the texts deal with vocabulary and grammar —
although the meanings given are only applicable to the words as they are used
in the text, the same word or expression may be referred to in several texts
so that a variety of uses is demonstrated and meaning shown to be the sum
of the uses to which a word is put; (c) exercises, dealing with the comprehen-
sion of the subject matter and the ability to interpret and use ‘the common
vocabulary and patterns of scientific English’. Published separately is a col-
locational and pronouncing vocabulary of the important words used in the
texts. Herbert had drawn attention to the difficulty of semi-scientific and semi-
technical vocabuiary; Hawkins and Mackin recognise also the need for the
student to note how scientific and technical words are pronounced, the gram-
matical patterns into which they can enter, and the other lexical items with
which they normally collocate. They consider this information more important
for the foreien student than a definition ‘since the meanings of most of the
words are self-evident and consequently the least of his worries’.

() A book of a very different kind is R. E. Price’s A reference book of
English words and phrases for foreign science students (1966). This is not a
reference book on the lines, for example, of Flood and West's Elementary
scientific and technical dictionary. The aim of this book is to help students
write clear and concise Engiish and understand the methods used by scientists
in solving problems. It is this second aim which has determined the selection,
arrangement and presentation of the material. The first section is concerned
with science as observation and experiment and attempts to relate vocabula
to qualities (shape, composition, texture), to relationships (quantitative, spatial,
temporal), and to actions (change, motion). The second section is concerned
with science as description and explanation, and short discussions of illustrative
passages from standard elementary texts are included. The author is not,
however, an English specialist applying his professional experience of language
teaching to the special communication problems of scientists, but a scientist,
more precisely a lecturer in science method, trying to help foreign students
find the correct words and phrases to describe their tasks and understand
logical explanations of scientific terms and processes. Unfortunately it is
obvious that he is not acquainted with even the most elementary principles of
foreign language teaching or with any descriptive analysis of the characteristics
of scientific English, and is completely unaware of what in fact constitutes the
language difficulties of the students he is trying to help.
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(h)  The effective preparation of material for teaching English to scientists
requires co-operation between the science specialist and the language specialist.
An outstanding example of effective co-operation is the course prepared by
Ewer and Latorre (1969). It is perhaps unfortunate that the title, A course in
basic scientific English, sounds somewhat Ogdenish and revives memories of
carlier attempts to graft scientific English onto Basic English. This course,
which embodies the best of what had gone before, is concerned with Close’s
second stage of scientific English— a superstructure that could serve any
scientific purpose — ‘the sentence patterns, structural words, and any structural
vocabulary which are common to all scientific disciplines and form the essential
framework upon which the special vocabulary of each discipline is super-
imposed’. The material incorporated in the course was selected from a scrutiny
of some three million words of modern scientific English ranging from popular
writings to learned articles, and graded according to both frequency and
complexity. The course is intendegr to serve a broadly educational purpose
as well as its specific linguistic one and to this end it is designed ‘to stimulate
the critical thought and foster the habits of clear exposition and the impartial
examination of evidence’ and ‘to encourage students to take an active interest
in their own discipline and its relationship with other sciences and with society
as a whole’. To this extent therefore the course reflects three of the four in-
fluences I mentioned earlier — logic, liberal studies and linguistics. The concept
of the teaching unit has been extended and each unit comprises a specialfy
written reading passage, a comprehension section, a word study section, a
structural study section and a discussion and criticism section.  Additional
material includes :

(i) an introduction outlining the purpose and scope of the course and
offering library suggestions to encourage the English teacher to acquire
a sympathetic insight into the scientific point of view;

(i) a supplement of extracts from cwirent scientific literature;

(ii) appendices of prefixes and suffixes in common use in scientific
vocabulary, grammatical forms of the regular verbs most frequently
used in scientific English, abbreviations and symbols in common scientific
use, Anglo-American weights and measures (with approximate metric
equivalents) ana, for good measure, a blank colour chart to be com-
pleted by the student and diagrams illustrating parts of the human
body and of a tree;

(iv) a two-part dictionary of basic scientific English, Part I giving
-explanations and meaning, Part II giving an illustrative context for
each word and grouping the words, as far as possible, according to
their functions (indicating pnsition, movement, quantity, time, frequency,
degree; or introducing result, modification, condition, hypotheses,
emphasis) ;

(v) an index of the grammatical structures dealt with through the
passages;
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(vi) a separate teacher’s book with suggestions on how to handle the
units.

(i) Finally, I must mention the television series of 13 films The scientist
speaks, made by the B.B.C. and the British Council under the supervision of
B. C. Brookes. These films and the book which accompanies them are intended
to show the English language at work in science and technology. The book is
in two parts. The 13 chapters of Part I provide scientific texts, the subject
matter of each text corresponding with the scientific subject of one of the
films : they do not repeat the dialogue of the films. The films illustrate the
way in which scientists and engineers talk; the texts illustrate the way in which
they write. Each of the 16 sections of Part II deals with a sentence pattern
or a point of syntactical detail featured in the films and also in the texts of
Part I. This course does not attempt to be as comprehensive as Ewer and
Latorre’s : many detailed aspects of the English of science are not mentioned
and when a pattern or expression is described as common or normal in the
English of science it is not implied that it is the only pattern or expression
whick an English-speaking scientist would use in given circumstances. The
question the course tries to answer is not ‘How does an Englishman say this?’,
but ‘How would an English-speaking scientist normally say this when he
talks or writes as a scientist ?’

ot vt i

s et rm—at, pum st 11 Wevgy et ra s oela




B T,

oA

ey

! k:mwsm,,mwmmqummm s

____4___

The teaching of rhetoric to students of
science and technology

H. G. WIDDOWSON

In this paper I want to bring into focus a number of problems as-
sociated with the teaching of English as a second language, and by implication
any other second language, in scientific and technical education. I make no
pretence at being able to supply solutions. I do not myself believe that it is
the business of applied linguistics to supply solutions to pedagogic problems,
but only to provide some of the means by which they may be solsed. It seems
to me that the aim of applied linguistics is to clarify the principles by which
the language teacher operates, or by which he might consider operating, if he

is not alienated by arrogance.

The clarification which applied linguistics provides comes about as a
result of relating the language teacher’s beliefs about and attitudes to language
and language learning, as they are revealed by his pedagogic practices, to the
linguist’s and psycholinguist’s discoveries about language and language learning
by means of theoretical and experimental investigation. It is particularly
appropriate that applied linguistics should be concerned with English for
science and technology because it happens to bring into prominence, as ‘general’
English teaching does not, a question which is one of the principal issues in
linguistics at .the present time : that is to say, the nature of language as com-
munication. It is fairly rare that a shift in orientation in language teaching
and a shift in orientation in linguistics should involve a coincidence of interest,

but this, I believe, is now happening.

Let us begin with some obvious and general observations. First : what
do we imagine we are doing when we are ‘teaching a language’? We speak of
developing skills, of making habitual the ability to compose correct sentences.
We stress that the primary need is to inculcate in our learners a knowledge of
the language system, and we devise drills and exercises to bring this about.
At the same time, we do not wish to make our learners into automatons,
mechanically repeating sentence patterns and so we insist that pattern practice
and the manipulation of the language structures which are taught must be
meaningful. We take pains to ensure that language is presented initially in
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situations which give meaning and point to the language which is being
acquired. The general pattern is : situational presentation to make the language
meaningful followed by exercises in repetition to make it habitual. What pre-
cisely are we teaching? We are, of course, teaching something quite abstract :
we are teaching the language system : langue. This is not to say that we neglect
parole. You cannot teach langue directly since it has to be realised in some
way or another, so we use parole in our initial presentation and we use it in
our exercises. But it is an odd kind of parole when you think about it: it is
pressed into service to exemplify lengue. It is the language system which
dictates which elements of usage are introduced. This, of course, never happens
outside a language teaching classroom, Normally parole only occurs as a result
of some kind of social interaction : usage is not dictated by linguistic rules but
by social conventions.

There is an important distinction to be made, then, between the use
which is made of language to exemplify linguistic categories and the usage of
language in the business of social communication. When we make use of
expressions like “This is a red pencil’ or “This is a leg’ or ‘He is running to the
deoor’ this is language use not language usage: it exemplifies but does not
communicate.

I think is is true to say that the use of language in the classroom for
what is known as situational demonstration or contextualisation is meant to
indicate what I will call the signification of linguistic elements. Thus expressions
like “This is my hand’, “That is his foot’, and so on, are meaningful as sentences
because they indicate the signification of grammatical items like the possessive
pronoun, and lexical items like ‘hand’, ‘foot’ and so on. Sentences like these
are exemplificatory expressions and are meaningful as projections, as it were,
of the language system or code. They are, of course, quite meaningless as
utterances. It is difficult to see how they could possibly represent any message
in any normal communication situation. They are meaningful as ‘text-sentences’
(to use a term of John Lyons’) but meaningless as utterances because they have
no value as communication.

It seems to me that it is important to stress this distinction. Language
can be used in the classroom in the form of text-sentences which exemplify
the language system and thus indicate the signification of linguistic items. This
is not the same as language usage, which is the use of sentences in the per-
formance of utterances which give these linguistic elements communicative
value. In the classroom, expressions like ‘This is a red pencil’ are sentences;
expressions like ‘Come here’, ‘Sit down’ are utterances because they have a
communicative import in the classroom situation, which provides a natural
social context for their occurrence.

Attempts are very often made to bestow communicative value on the
language items which are introduced into the classroom, b the use of dialogue
for example. But it is done in a somewhat ad hoc and incidental way, and what
T have in mind is something more svstematic, Even where there is an attemp.t

to give communicative point to the language being learnt, it is generally left
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for the learner himself to work out the value. His attention is drawn to the
grammatical rather than the communicative properties of the language being
presented to him, and the focus is on signification rather than value. I shall
return to this point later, For the moment I want to stress that the primary
aim of the language teacher is at present directed at developing in his learners
a knowledge of the language system, langue, using as much parole as is neces-
sary to exemplify and establish it in the learner’s mind.

I have been using the terms la..gue and parole. I think this distinction
of de Saussure has provided theoretical sanction for the language teacher’s
potion as to what is involved in teaching a language. I want to question the
validity of the distinction and its relevance to language teaching, and to
suggest that the distinction, as de Saussure draws it, is misleading; and that in
consequence the language teacher has been misled.

To begin with, though the distinction seems clear enough, when one
traces it back to its source in the Cours de Linguistique Générale one finds it
difficult to pin it down in any very precise way. Lyons® says that it is intended
to remove an ambiguity in the word ‘language’ which can refer both to
potential capacity and to the realisation of this potential in actual speech,
and, of course, we can see what, in general, de Saussure is getting at. But
although he succeeds in removing this particular ambiguity, a necessary
consequence is that he introduces other ambiguities. These have recently
attracted the attention of linguists; largely, I believe, because their critical
faculties have been stimulated by the similar but less equivocal distinction
between competence and performance introduced by Chomsky. The precision
of Chomsky’s formulations have the happy effect of forcing his critics to be
precise as well. The ambiguities of the langue | parole distinction are pointed

out by Hockett :2

‘Wittingly or unwittingly, Saussure had packed two intersecting con-
trasts into his single pair of terms: some of the time langue means
“habit” while parole means “behaviour”, but at other times langue

means “social norm” while parole means “individual custom”.’

Householder provides his own gloss on these remarks :*

‘Hockett remarks quite correctly, as others have too, on the Saussurean
confusion of two possible contrasts in the langue-parole distinction. He
puts it a little differently than I would : contrast (a) makes LANGUE
mean “habit” and PAROLE “behaviour”, (b) makes LANGUE equi-
valent to “social norm” and PAROLE to “individual custom”. I would
tend to say rather that (a) equates LANGUE with “ ammar” (i.e.
“competence grammar”) or “system” or “structure” while PARCLE
is “utterance” or “performance”, while (b) says LANGUE is the “com-
wnon grammatical core” of a social group, while PAROLE is the “idio-

! John Lyons, Introduction to theoretical linguistics. CUP, 1968, p. 51.

Charles F. Hockett, The state of the art. Mouton, :968é p. 15.

s F. W. Householder, review of Hockett's “The state of the art’. Journal of Linguistics,

vol. 6, no. 1, 1970, pp. 129-134.
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lect” or “individual grammar”. Thus what is LANGUE under (a) may
be PAROLE under (b). Of course there may be social groups of
many sizes, so that in the (b) sense PAROLE is the LANGUE of a
secial group of one (if the limiting case is allowed).’

The confusion which is revealed by Householder’s remarks hardly
needs commenting upon. From the social point of view, the distinction between
langue and parole, which on the face of it seems so clear, disappears altogether.
Both Hockett and Householder invoke the idea of social norms and such an
invocation is fatal to the neat distinction which de Saussure is making. Once
one places language in its social context, it becomes apparent that the notion
of a common homogeneous system is a figment of the imagination. The paradox
in the Cours de Linguistique Générale is that langue is represented as a social
fact which is in some way independent of social use. As Labov points out :*

“ .. the social aspect of language is studied by observing any one indi-
vidual, but the individual aspect only by observing language in its social
context’.

Once one becomes aware of the manner in which language functions
in society as a means of interaction and communication, it becomes apparent
that a description of language in terms of some homogeneous common system
is a misrepresentation. One 1nust accept that the linguist idealises his data in
order to do any linguistics at all, and there is nothing objectionable about
this as a heuristic procedure. It could be argued that at the historical moment
at which de Saussure was presenting his views the essential problem was to
establish some methodological principles upon which linguistics could proceed
as an autonomous discipline, and this problem he succeeded in solving and
linguistics has been able to develop as a result. But the linguist’s area of
concern as defined by de Saussure does not necessarily coincide with the areas
of concern of other people involved in the study of language. The idealisation
represented by the langue-parole distinction happens to leave out of account
those very aspects of language with which the language teacher must primarily
be concerned.

Householder, as we have seen, glosses the langue/parole distinction
by reference to the notions of competence and performance. I want now to
have a closer look at these notions because it seems to me that they are respon-
sible for the change in the orientation of linguistics which is now taking place.

First of all, it is clear that the competence/performance distinction is
not just langue/parole writ large: if it were, there would presumably be no
?oint in coining the new terms. Langue is represented as a concrete social

act whereas competence is represented as an abstract idealisation : the perfect
knowledge of the ideal speaker-listener in a homogeneous speech community. A
linguistic description as an account of competence is therefore represented
as a well defined system of rules. The difficulty with an idealisation upon which

¢ William Labov, ‘The study of language in its social context'. Studium Generale
(Springer Verlag, Heidelberg), vol. 23, 1970, pp. 30-87.
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such a description depends is that it cuts the description off from empirical
validation. Chomsky and his associates postulate the grammatical rules which
constitute the system of the language by reference to their own intuitions. As
for doubtful cases, they are prepared, they say, to let the grammar itself
decide. As Labov has pointed out, however, it turns out that there are more
doubtful cases than Chomsky imagined. This is because there is no such thing
as a representative set of intuitions.

Once again, then, we run into difficulties as soon as we look at language
from the social point of view. The concept of competence is meant to remove
all the complications which are associated with social considerations but the
result is that it also removes the possibility of what Firth called ‘renewal
of connection’ with language in actual use. The system of the language as
formalised in a generative grammar is thus cut off from the facts of usage, and
anomalies arise as a result : the ill-defined phenomena of human language, for
instance, are represented as a well-defined system of generative rules.

The more explicit definition of competence, compared to the ambiguous
definition of langue makes apparent the limitations of a linguistic description
which depends on the abstraction of sc.ne elemental system isolated from, and
unaffected by, language in use as a social phenomenon. This is not at all to
belittle the achievements of generative grammar over the past two decades,
but only to suggest that the depth of insight into linguistic form has been
achieved by a narrowing of focus which has excluded many features of lan-
guage which must somehow be accounted for in a total description. The
problem is that many of these features are those with which the language
teacher is principally concerned, and this is why generative grammar, as
Chomsky himself points out, has such small relevance to language teaching.
What exactly is excluded is indicated by Katz and Postal.®

‘We exclude aspects of sentence use and comprehension that are not
explicable through the postulation of a generative mechanism as the
reconstruction of the speaker’s ability to produce and understand sen-
tences. In other words, we exclude conceptual features such as the
physical and sociological setting of utterances, attitudes, and beliefs of
the speaker and hearer, perceptual and memory limitations, noise level
of the settings et¢.’ (my emphasis).

All of these features are bundled together under performance. The very
heterogeneity of such a collection suggests that in fact this is a covering term
for everything which cannot be conveniently accounted for in the proposed
model of description. Performance is, in effect, a residual category containing
everything which is not accounted for under competence. The suggestion

that it subsumes everything about language which is imperfect or irregular,
all systematic features being accounted for within competence, which is the
repository, as it were, of the speaker’s knowledge of his language. But it is

¢ J. J. Kats and P. M. Postal, An integrated theory of linguistic descriptions. MIT Press,

1963, p. 4.
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clear that some of the features listed under performance are also systematic
and form a part of the speaker’s knowledge of his language (in any normal
sense of knowledge), and should also therefore be considered as part of his
competence. It is part of the speaker’s competence to be able to use sentences
to form continuous discourse, as Halliday points out; it is part of his com-
petence that he should know how to use sentences to perform what Searle
calls speech acts, Lyons calls semiotic acts, and I call rhetorical acts. In brief,
knowledge of a language does not mean only a knowledge of the rules which
will generate an infinite number of ser'~nces, but a knowledge of the rules
which regulate the use of sentences for making appropriate utterances. An
utterance is not just the physical realisation of an abstract rule of grammar : it
is also an act of communication. ‘“This is his nose’ is not an utterance. ‘Come
here’ uttered in the appropriate circumstances, is. To know a language means
to know how to compose correct sentences end how to use sentences to make
appropriate utterances.

It seems to me that a revolution is taking place in linguistics against
a conceptual order which derives from de Saussure, and which, indeed, served
as the very foundation of modern linguistics. There is an increasing recognition
of the need to pay as much attention to rules of use, the speaker’s communica-
tive competence, as to rules of grammar, his grammatical competence, and
that an adequate linguistic description must account for both. Here is where
the interests of linguistics and language teaching converge. So long as our
concern is with the teaching of ‘general’ English without any immediate pur-
pose, without knowing in any very definite way what kind of communicative
requirements are to be made of it, then the need to teach language as com-
munication is not particularly evident. Once we are confronted with the
problem of teaching English for a specific purpose then we are iimmediately up
against the problem of communication. Teaching English as a medium for
science and technology must involve us in the teaching of how scientists and
technologists use the system of the language to communicate, and not just what
linguistic elements are most commonf;used. A common assumption seems to
be that if you teach the system, usage will take care of itself: that once you
teach, say, how to compose a declarative sentence then the learner will auto-
matically be able to understand and make statements of different kinds, will
be able to define, illustrate, classify, qualify, describe, report — will, in short
be able to perform rhetorical acts and recognise the rhetorical acts of others
without much difficulty. In my view, the communicative competence which
this presupposes does not come of itself, especially not to those learners out-
side the European cultural tradition. Rules of use have to be taught with
as much care as do rules of grammar.

T am suggesting, then, that what I see as a revolution in linguistics
thinking should be matched by a revolution in language teaching methodology
in order to cope with the kind of challenge which English for science and
technology represents. In both cases there is a need to shift our attention away
from an almost exclusive concentration on grammatical conipetence and to
give equal attention to communicative competence. Knowledge of a language
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involves both, and whether we are concerned with the description or the teach-
ing of language, we must concern ourselves with both.

How do we set about teaching the rules of use? Rules of use are rhetori-
cal rules: communicative competence is the language user’s knowledge of
rhetoric. Traditionally, rhetoric has been represented as a set of prescriptive
rules related to impressionistic norms, in much the same way as traditional
grammar was represented. Rhetoric is concerned with appropriacy and gram-
mar with correctness, and the reason why the latter has achieved academic
respectability whereas the former has not is probably only a matter of historical
accident, and probably has something to do with the relatively recent deve-
lopment of the social sciences. There seems to be no reason why rhetoric
as the description of communicative competence should not achieve similar
standards of precision as grammar has in the description of grammatical
competence. Whether the two can be incorporated into the same model of
linguistic description is a matter for speculation, but it seems clear that deve-
lopments in linguistics at the present time are moving towards a rhetorical
revival. T should now like to review one of these developments and to indicate
in a rather programmatic way what relevance it might have for the prepara-
tion and presentation of teaching materials.

The impetus behind the movement towards rhetoric has come from two
main sources : social anthropology on the one hand and linguistic philosophy
on the other. From social anthropology has come the notion of the speech
function; and from linguistic philosophy has come the notion of the speech act.

We owe the notion of the speech act to the Oxford philosopher J. L.
Austin, though I suppose it can be regarded as a development of the whole
‘meaning is use’ movement in philosophy. Eriefly, Austin pointed out® that
when we issue an utterance we perform some kind of act over and above the
composing of a linguistic form. Thus when I utter the expression Tll come
tomorrow’ I am committing myself to a promise or an undertaking of some
kind, and if I utter the expression ‘Come here’ I am performing the act of
command, and so on. Promises, orders and so on are what Austin called
4llocutionary acts’. One can discover what kind of illocutionary act is being

erformed by making the act explicit by what he called a performative verb.

hus ‘Pll come tomorrow’ can be established as a promise or undertaking
because one can use the performative verb promise and make the utterance
explicit : ‘I promise I will come tomorrow’ or ‘T undertake to come tomorrow’.
Similarly one can provide a performative verb to make an order expiicit: ‘T
order you to come here’. And so on with other performative verbs.

Certain linguists, among them Thorne, Ross and Lakoff, have made
use of this insight and have postulated a deep structure in which the per-
formative verb figures in a superordinate sentence which dominates the rest
of the deep structure configuration. Thus we get deep structures roughly
paraptrasable as ‘I promise you I come tomorrow’, ‘I order you to come here’

+ ¢ J. L. Austin, How to do things with words. OUP, 1962.
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and so on. There are two difficulties about this procedure. Firstly, one has
to accept that a sentence like ‘I order you to come }l)\ere’ and ‘Come here’ have
the same illocutionary potential, that is to say are used to perform the same
act of ordering. But it seems obvious that the circumstances in which one would
utter one of these are different from those in which one would utter the other.
The second difficulty is related to this. In many, perhaps most cases, one
cannot tell what act is being performed in the uttering of a certain sentence
unless one is provided with a context. To take a simple example : ‘I’ll come
tomorrow’ may be a promise or a threat or a confirmation. ‘You sound just like
your mother’ may be an insult or a compliment or neither.

This kind of difficulty points to the principal problem we are faced with
in the study of speech acts. What other ways are there of indicating what act
sentence counts as apart from the use of the explicit performative verb. Certain
linguistic features serve as signals, but they are not to be trusted : the context
of utterance and the conventions of use associated with particular types of
discourse very often over-ride the linguistic indicators. One might imagine, for
example, that the imperative mood is an unequivocal indicator of the act of
commanding. But consider these instances of the imperative: ‘Bake the pie in
a slow oven’, ‘Come for dinner tomorrow’, ‘Forgive us our trespasses’, “Take up
his offer’. An instruction, an invitation, advice and prayer are all different acts,
yet the imperative serves them all; — and need serve none of them: ‘You
must bake the pie in a slow oven’, ‘I should take up his offer’, ‘Why don’t you
come to dinner tomorrow ¥, ‘We pray for forgiveness of our trespasses’. But
one might suppose, nevertheless, that though there are several different kinds
of act that can be performed by the imperative, when an order is to be given
it is always the imperative which is used. But this, of course, is not the case
either. Just as one linguistic form may fulfil a variety of rhetorical functions,
so one rhetorical function may be fulfilled by a variety of linguistic forms. But
the forms which can serve this function are dictated by the conditions which
must be met if an order or a command is adequately performed. Here we can
turn to the work of Labov for illustration.?

Labov points out that the conditions which must be met in making a
command are as follows : when A commands B, B believes that A believes that
atatimeT:

1. X should be done

2. B has an obligation to do X

3. B has the ability to do X

4. A has the right to ask B todo X

Labov takes the situation of a teacher asking a pupil to do a piece of work
again because it is unsatisfactory. The teacher — A —may frame his order
in any of the following ways corresponding to each of the conditions :

1. This should be done again
2. You’ll have to do this again

' William Labov, The study of non-standard English. National Council of Teachers of
English (USA), 1969, pp. 54-56.
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3. You can do better than this
4. It’'s my job to get you to do better than this

Or, making use of what Labov calls ‘modes of mitigation and politeness’, the
command can be couched in interrogative terms :

1. Shouldn’t this be done again?

2. Don’t you have to do neater work ?
3. Don’t you think you can do better?
4. Can I ask you to do this again?

Labov also shows how the response to the command can fix upon one of the
conditions, and can also be mitigated by the interrogative form,

From a different point of view, Searle® also has established conditions
on the performing of speech acts like promising, thanking, congratulating,
requesting, warning and so on. There is, then, a good deal of progress being
made in the description of rules of use and the characterisation of different
rhetorical acts.

Let me now indicate what bearing I think this has on the teaching of
English, and in particular on English for science and technology. What people
like Austin, Searle, Labov and others are now trying to pin down in terms of
rules and conditions is precisely what language learners need to know if they
are to cope with English as communication. I see no reason why the limitation
stage of the language teaching process should not be a selection of rhetorical
acts rather than of linguistic elements and vocabulary items. There seems no
reason at all why we should not, for example, say ‘For this course we will
select undertakings, promises, warnings, definitions, classifications’ and so on
rather than ‘For this course we will teach the simple present tense, present
continuous, count and mass nouns' and so on. In fact, on the face of it, there
would seem to be a very good reason for focusi;lf on the former. Teaching
rhetorical acts like promises and orders necessarily involves the teaching of
different linguistic elements and vocabulary items, which are taught meaning-
fully because they are given a definite communicative import. You do not
necessarily teach rhetorical acts when teaching linguistic elements and voca-
bulary items, as we all know, and what communicative competence the
learners do acquire tends to be picked up incidentally. Once we accept the
teaching of communicative competence as our prime objective, and once we
can see—as I believe we now can see— how communicative competence
can be described, then the logic of basing the preparation of teaching materials
— limitation and grading — on the rhetorical units of communication rather
than the linguistic units of the language system seems inescapable.  *

This approach sees to me to be of especial relevance in the preparation
of English for science and technology teaching materials. I mentioned earlier
that the conventions of use associated with particular types of discourse very
often over-ride linguistic indicators of rhetorical acts. Scientific discourse can
be seen as a set of rhetorical acts like giving instructions, defining, classifying,

* John R. Searle, Speech acts. CUP, 196g.
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exemplifying and so on, but the manner in which these acts are related one
with the other and the manner in which they are linguistically realised may be
restricted by accepted convention. There are many ways of linking different
acts to compose larger communicative units like, for example, a report or an
exposition or a legal brief, and there are, as we have seen, several ways of
performing the same basic act. My guess is that the best way — perhaps the
only way — of characterising different language registers is to discover what
rhetorical acts are commonly performed in them, how they combine to form
composite communication units, and what linguistic devices are used to indicate
them.

As Labov has said :? ‘It is difficult to avoid the common-sense conclusion
that the object of linguistics must ultimately be the instrument of communica-
tion used by the speech community; and if we are not talking about that
language, there is something trivial in our proceeding’.

I think it is possible that in language teaching we have not given
language as an instrument of communication sufficient systematic attention.
We have perhaps been too concerned with language system, taking our cue
from the linguists, and in consequence there has often been something trivial
in our proceeding. Now that we are turning our attention to the teaching
of English for special purposes, and in particular to English for science and
technology, we must take some principled approach to the teaching of rules
of use, and restore rhetoric, in a new and more precise form, to its rightful
place in the teaching of language.

* William Labov, ‘The study of language in its social context'. Studium Generale
(Springer Verlag, Heidelberg), vol. 23, 1970, p. 33.
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Connection in science material
A proposition about the semantics of clause relations

E. O. WINTER

The distinction between inner and outer
clause relations

The discussion of connective items in science material will be confined
to the use of connectives between sentences since the purpose of this paper
is to discuss the area ol semantic relations between sentences (the outer-clause
relations'. and to comment on its implication for the teaching of English as a
foreign ianguage, es{)ecially for the teaching of factual statement of which
science material is only a part.

It will first be necessary to demonstrate the difference between outer-
clause relations (the connections between sentences), and inner-clause relations
(connection by subordination). An example of an outer-clause relation is given
in 1(a) below, where the relation is made explicit by the sentence connective
By this time :

1(a) Mr. Wilson took the chair for the resumed meeting.

By this time, relations were prickly.

In this example, what is offered as ‘new’ to the reader is two quite
separate ;l:ieces of information. Mr, Wilson took the chair etc. and Relations
were prickly by this time. That is, the two pieces are semantically equal.

Now let us look at the actual context from which the above example
was made up, and see how the grammar has changed and why.

1(b) Sub-title of section : ‘Bogged down in argument’.

He (Mr. Wilson) had not got to bed vntil 3 o’clock that morning
and he was reported to be in low spirits. Relations were prickly by
the time he took the chair for the resumed meeting.

Hitherto he had been bland in the face of criticism; now he grew
quickly irritable and quarrelsome .. .

(A newspaper report on Mr. Wilson’s Commonwealth conference about
Rhodesia)
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In this example, we see that what is offered as ‘rew’ to the reader
is only the piece Relations were prickly with the piece Mr. Wilson took the
chair etc. being taken for granted. The pieces are now semantically unequals
in other words, the point of interest is on the piece, Relations were prickly
with the other serving as a time marker. Here we have one function of sub-
ordination, which is to remove the information of its clause from a direct
sentence relation so that it does not impede the outer-clause relation of its
main clause with the first sentence of the paragraph.

We also observe that the two sentences of the 1(a) paraphrase cannot
replace its subordinated form in the 1(b) context. This becomes more apparent
if we make explicit the implicit outer-clause relation between the first and
the second sentence of 1(b) by means of the sentence adjunct so in its meaning
of for this reason. The connection by so is clearly between the Relations were
prickly and the preceding sentence and this meaning is impossible if we force
the two sentences of 1(a) into this context. To allow the second sentence of 1(a)
to have this meaning, we would have to subordinate the first sentence to it :
that is, we would have to change the outer-clause relation (By this time) to an
inner-clause relation (‘by the time he took the chair for the resumed meeting).

I hope I have made clear the distinction between outer-clause relations
(relations between sentences) and inner-clause relations (the relation between
main and subordinate clause), as such a distinction provides a justification
for confininr our discussion to the use of connectives between sentences like
the so postui.ted for the example 1(b) above. At this point it will be convenient
to define what is meant by clause relations since it will apply to both inner-
and outer-clause relations : a clause relation is the way in which the information
of one clause is understood in the light of the information of the other clause.!

In any continuous discourse, it is the outer-clause relations that provide
the semantic structuring whereby its individual sentences are understood : that
is, the understanding of the information of one sentence depends in some
way on the understanding of the other individual sentences which form the
outer-clause relation. A study of what constitutes these relations is therefore
important. Although these relations are largely left implicit it is convenient
to begin by examining those outer-clause relations which have been made
explicit by means of sentence connectives.

In discussing these connectives, we will be limiting ourselves to sentence
adjuncts like so etc. This ignores the lexical connection by paraphrase equi-
valents where the item ‘says’ what the relation is (e.g. the item caused in: ‘The
plant was grossly overloaded. This caused it to break down prematurely.’).

! This is a broadening of the earlier definition of the concessive relation by R. Quirk:
‘Perhaps the most satisfactory statement to use as a working guide is simply that
the concessive relation may be said to exist between parts of an utterance when one
part is surprising in view of the other” (The concessive relation in old English poetry.
Yale University Press, 1954, p. 6).
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The sentence connectives found in the OSTI report
‘Sentence and clause in scientific English™

We will now briefly examine the categories found statistically significant
in the above report. In illustrating these categories, there will be other examples
taken from non-science material in order to offset the bias towards science
material and to provide a wider range of reference in discussing the semantic
relations between sentences.

Since I am supplementing work which I have already done in the OSTI
report, I shall not repeat anything which can be found in it, except for my
present purpose of commenting on aspects of teathing which arise in the first
four of the five most frequent sentence connectives in the material examined
for the report. Instead of the term sentence connective, the term sentence
adjunct will now be used since this is the term used in the report.

The following items have been taken from chapter 14. With the ex-
ception of category (3), all the items make explicit particular clause relations,
some of which may have subordination paraphrases. The selection criteria
used are not essential to the present paper and can be found in the OSTI
report. They are not essential here because each category can be exemplified
by various items. .

A semantic analysis of the five most frequent sentence adjuncts
in the science material

Category Semantic Relation Percentage

(1) Logical sequence

(e.g. Thus, therefore etc.) 33%
(2) Contrast (versus non-contrast)

(e.g. However, in fact etc.) 239,
(3) Doubt /certainty

(e.g. Probably v. certainly etc.) 16%,
4) Non-contrast (versus contrast)

(e.g. Moreover, similarly, also etc.) 9%,
(5 Expansion of detail (non-contrast)

(e.g. For example, in particular etc.) 8%

Total occurrences 899,

For the purpose of discussion, I will grossly simplify the statistics
of these sentence adjuncts by noting that there was roughly one of these for
every eight sentences separated by fullstops. If we assume that every sentence
adjunct accounts for the sentence to which it refers anaphorically, then for
every four possible clause relation pairs, one is accounted for in terms of
its outer-clause relation. A problem in teaching now arises : how do we teach

5 Sentence and clause in scientific English, by R. D. Huddleston, R. A. Hudson, E. O.
Winter and A. Henrici. The report of research project ‘The linguistic properties of
scientific English’. Published by the Communications Research Centre, Department of
General Linguistics, University College London, May 1968.
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sentence connection for the remaining three out of four sentence pairs, or how
do we account for the fact that implicit outer-clause relations are the rule
rather than the exception? In contrast, inner-clause relations are largely ex-
plicitly connected by co-ordination, subordination or by other dependency
grammar. Not surprisingly, traditional grammar, from which so many text-
hooks for foreigners have been derived, has always concerned itself with such
explicit features of connection as subordination, but this has heen largely
vitiated by being divorced from the explicit outer-clause relations which it so
often directly paraphrases. An example of such a paraphrasing of the clause
relation is that of reason (a logical sequence relation). In (A), we have inner-
clause relations, and in (B), we have outer-clause relations :

(A) Because she was disappointed, she complained./The reason why
she complained was that she was disappointed, etc.

(B) She was disappointed. So she complained./She was disappointed.
T his made her complain, etc.

We could approach the question of what these outer-clause relations are
by looking at the semantic classification of the most frequent sentence adjuncts
in turn. This will give us some idea of what is often implicit in a clause
relation. The sentence adjuncts are merely one way of making a clause relation
explicit. In looking at these items, we will consider some of the problems of
teaching which arise.

(1) The sentence adjuncts of logical sequence

These are called logical sequence adjuncts because in all cases their
sentences must be in a particular time sequence or deduction sequence for them
to be used in making their relation explicit. This is all the logic in logical
sequence means. The frequencies show the pre-occupation of the science texts
with the instrument relation (thus) and the deduction or reason relation
(therefore) :

128 — thus (largely in instrument meaning)
96 — therefore

46 — then
43 — hence
43 — 50

356 = 969, of the total occurrences

————

On the face of it, the semantics of the most frequent items look useful
from a teaching point of view, but this is only if you are interested in the
teaching of formal written English. What about the teaching of informal
spoken English, which is the most extensive part of English to teach?

There is worse to come; the distinctions between formal and informal
la